Involvement of molecular chaperones in intracellular protein breakdown.
In all cells and organelles, there exist multiple molecular chaperones, which not only can facilitate the proper folding, transport and assembly of multimeric structures, but also appear to function in intracellular protein degradation. Recent findings in E. coli indicate that the major chaperones of the Hsp70 (DnaK) and Hsp60 (GroEL) families and their cofactors (DnaJ, GrpE or GroEL and Trigger Factor) associate with certain short-lived proteins (e.g. mutant polypeptides or regulatory proteins) and promote their degradation by the ATP-dependent proteases, La (lon or ClpP). Moreover, ATPases of ClpA/B family not only function in ATP-dependent proteolysis in association with the Clp protease, but by themselves can facilitate or act as chaperones in protein assembly. In eukaryotes, Hsp70 and their cofactors, the DnaJ homologs, are essential for the ubiquitination of certain abnormal and regulatory proteins and in the breakdown of certain polyubiquitinated polypeptides by 26S proteasome. It is likely that the chaperones function in proteolysis either as elements that faciliate the recognition of unfolded proteins or that the chaperones partially unfold substrates to make them more susceptible to proteases or ubiquitinating enzymes.